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(54) DATA PROCESSOR OF LASER RANGE FINDER 

(57)Abstract: 

PURPOSE: To provide a data processor, of laser range 
finder, which can increase the accuracy of distance 
measurement. 

CONSTITUTION: The data processor of laser range 
finder is provided with a transmission-side detector 1 
which detects reference light, with a reception-side 
detector 2 which detects reflected light and with a gain 
controller 3 which increases the amplitude of the 
reflected light detected by the reception-side detector 
2, it compares the reference light with the reflected light 
which is amplified by the gain controller 3, and it 
computes the distance to a target on the basis of the 
going and returning time of a laser beam. The data 
processor is provided with a brightness data converter 6 
which converts the intensity of the reflected light 
detected by the reception-side detector 2 into a 
brightness value, with a coefficient table 7 in which 
coefficients for correction are set, correspondingly to 
the brightness values and with an operation unit 8 which 

computes a measured distance by using distance data computed on the basis of the going and 
returning time of the laser beam and by using the factor table 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transmitting-side detector which detects the reference beam irradiated by the 
target, and the receiving-side detector which detects the reflected light, It has the gain 
controller which increases the amplitude of the reflected light detected with the receiving-side 
detector. In the data processor of the laser range finder which computes the distance from the 
both-way time amount of a laser beam to a target by comparing a reference beam with the 
reflected light amplified by the gain controller The brightness data converter which changes into 
a brightness value the reinforcement of the reflected light detected with the receiving-side 
detector, The data processor of the laser range finder characterized by having the computing 
element which computes measurement distance using the multiplier table which set up the 
multiplier for amendment corresponding to a brightness value, and the distance data and the 
multiplier table which were computed from the both-way time amount of a laser beam. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the data processor of the laser range finder 
(laser distance measuring equipment) used for range measurement, image recognition, etc. to a 
target. 
[0002] 

[Description of the Prior Art] As shown in drawing 3 , the data processor of this kind of laser 
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range finder compares the phase A of a reference beam and the phase B of the reflected light 
from a target which irradiated the target, detects the both-way time amount T of the laser beam 
which is that phase contrast, and computes the distance from the both-way time amount T to a 
target. 

[0003] Moreover, since the reflected light served as the phase b with the small amplitude in the 
above-mentioned data processor as the reinforcement of the reflected light falls and an 
imaginary line shows in drawing 3 when the distance to a target is far, or when the incident angle 
of the reference beam to a target is small, it is made the phase (B) which the amplitude of the 
phase b of the reflected light is increased by the gain controller, and is easy to compare with a 
reference beam, and he detects the back [ this ] round trip time amount T, and was trying to 
convert into distance. 

[0004] The data processor of such a laser range finder is indicated by the 287-289th page of 
"newest defense technical TAISEI" which the R&D planning published in February, Showa 60. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the data processor of a laser range 
finder which was described above, a time gap (delay) may arise in the phase of the reflected light 
made to amplify with the circuit property of a gain controller. This phase shift is in the inclination 
which becomes large as the output of a gain controller increases. For this reason, when 
especially the reinforcement of the reflected light was small, since the output of a gain controller 
was increased corresponding to this, the improvement when there is nonconformity that the 
error of the measurement distance over a distance actual as a result becomes large and 
distance measuring accuracy is raised was required. 
[0006] 

[Objects of the Invention] This invention was accomplished in view of the conventional situation 
which was described above, and aims at offering the data processor of the laser range finder 
which can raise distance measuring accuracy. 
[0007] 

[Means for Solving the Problem] The data processor of the laser range finder concerning this 
invention The transmitting-side detector which detects the reference beam irradiated by the 
target, and the receiving-side detector which detects the reflected light, It has the gain 
controller which increases the amplitude of the reflected light detected with the receiving-side 
detector. In the data processor of the laser range finder which computes the distance from the 
both-way time amount of a laser beam to a target by comparing a reference beam with the 
reflected light amplified by the gain controller The brightness data converter which changes into 
a brightness value the reinforcement of the reflected light detected with the receiving-side 
detector, It is considering as the configuration equipped with the computing element which 
computes measurement distance using the multiplier table which set up the multiplier for 
amendment corresponding to a brightness value, and the distance data and the multiplier table 
which were computed from the both-way time amount of a laser beam, and the above-mentioned 
configuration is made into The means for solving a technical problem. 

[0008] In addition, the multiplier for amendment in a multiplier table is set up as a value for 
amending the error of the distance data produced by the time lag of a phase based on the 
relation between the output of the gain controller which increases to lowering of the 
reinforcement of the reflected light, and a time gap of the phase of the reflected light which 
becomes large with buildup of the output. 
[0009] 

[Function of the Invention] In the data processor of the laser range finder concerning this 
invention When the reinforcement of the reflected light is small, the output of a gain controller 
increases corresponding to this. Since a time gap of the phase of the reflected light becomes 
large with the output buildup, while computing the distance data from the both-way time amount 
of a laser beam to a target by comparing a reference beam with the reflected light amplified by 
the gain controller The measurement distance which removed the error of the distance data 
produced by the time lag of a phase is acquired by changing the reinforcement of the reflected 
light into a brightness value, and amending distance data in a computing element using the 
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multiplier for amendment of the multiplier table corresponding to this brightness value by the 

brightness data converter. 

[0010] 

[Example] Hereafter, one example of this invention is explained based on a drawing. 
[0011] Namely, the data processor of a laser range finder The transmitting-side detector 1 which 
detects the reference beam (a phase A shows) transmitted from transmitting optical system as 
shown in drawing 1 , The receiving-side detector 2 which detects the reflected light (a phase b 
shows) which received by receiving optical system, It has the comparator 4 which compares the 
phase A of a reference beam, and the phase B of the reflected light amplified by the gain 
controller 3 with the gain controller 3 for increasing the amplitude of the phase b of the reflected 
light detected with the receiving-side detector 2, and detects the both-way time amount T of a 
laser beam. 

[0012] Furthermore, the distance data converter 5 from which a data processor changes into the 
distance data Rd of a digital signal the both-way time amount T detected by the comparator 4, 
While having the brightness data converter 6 which changes into the brightness value I of a 
digital signal the reinforcement of the reflected light detected with the receiving-side detector 2 
It has the computing element 8 which computes the measurement distance R using the multiplier 
table 7 which set up the multiplier K for amendment corresponding to the brightness value I of 
the reflected light, and the distance data Rd and the multiplier table 7. 

[0013] The multiplier K of the multiplier table 7 is a value for amending the error of the distance 
data Rd produced by the time lag of the phase B of the reflected light based on the relation 
between the output of the gain controller 3 which increases to lowering of the reinforcement of 
the reflected light, and a time gap of the phase B of the reflected light which becomes large with 
buildup of the output. The relation between this multiplier K and the brightness value I is 
expressed with a graph as shown in drawing 2 (a). 

[0014] Moreover, in this example, the brightness value I has the value of 0-255 by 8 bits, i.e., 256 
gradation, and as shown in drawing 2 (b), the multiplier K for the amendment based on a previous 
graph is set as each brightness value (0-255) I at the multiplier table 7. In addition, when the 
numeric value on expedient is put into the multiplier table 7 shown in drawing 2 (b), and it 
explains, and the brightness value I is 2, for example, a multiplier K is set to "100" and the 
brightness value I of a multiplier is "0" in the range near 255 and this. 

[0015] In a computing element 8, the measurement distance R is computed from the distance 
data Rd, the brightness value I, and a multiplier K. The measurement distance R is found by the 
degree type and R=Rd-K (I). 

[0016] In the above-mentioned data processor, in a comparator 4, the both-way time amount T 
of a laser beam is computed by comparing the phase A of the reference beam detected with the 
transmitting-side detector 1 with the phase B of the reflected light amplified by the gain 
controller 3, and the both-way time amount T of a laser beam is changed into the distance data 
Rd to a target in the distance data converter 5. 

[0017] When the amplitude of the phase b of the reflected light detected with the receiving-side 
detector 2 is small at this time when the reinforcement of the reflected light is small that is, in 
order to compensate this, the output of the gain controller 3 increases, and the time gap of the 
phase B of the reflected light is large with that output buildup. Therefore, the error by the time 
lag of the phase B of the reflected light is included in the distance data Rd. 
[0018] So, in a data processor, the measurement distance R which removed the error of the 
distance data Rd and the distance data Rd produced by the time lag of the phase B of the 
reflected light by calculating with a computing element 8 using the multiplier K for amendment of 
the multiplier table 7 corresponding to the brightness value I is acquired in the brightness data 
converter 6 by changing into the brightness value I the reinforcement of the reflected light 
detected with the receiving-side detector 2. Thus, in the above-mentioned data processor, even 
if it is the case that the reinforcement of the reflected light is small, the exact measurement 
distance R will be acquired. 

[0019] Moreover, the above-mentioned data processor is used not only for the range 
measurement to a predetermined target but for the image recognition which makes a laser range 
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finder an input source. In this case, by scanning a laser beam, an image with 128x64 pixels and a 
depth of 8 bits will be formed, and data processing described above about each pixel of an image 
on this occasion is performed. 

[0020] Although an error will arise to distance data by this when a part with the small 
reinforcement of the reflected light (pixel) is in a scanning zone even if it is, when performing 
such image recognition, by amending distance data according to the brightness value of the 
reflected light, an exact measurement distance is acquired for every pixel, and an image with a 
precision high as a whole is obtained. 
[0021] 

[Effect of the Invention] According to the distance to a target, the incident angle of a reference 
beam, etc., since measurement distance is acquired by amending the distance data computed 
from the both-way time amount of a laser beam according to the brightness value of the 
reflected light according to the data processor of the laser range finder of this invention as 
explained above, even if it is the case that the reinforcement of the reflected light is small, most 
errors of the measurement distance over a actual distance can be abolished, and the accuracy 
of measurement can be raised substantially. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram explaining one example of the data processor of the laser range 
finder concerning this invention. 

[Drawing 2] It is drawing (b) showing the graph (a) and multiplier table showing the relation 
between a brightness value and the multiplier for amendment. 

[Drawing 3] It is a graph explaining the Gentlemen phase of the reflected light in the condition 
that a reference beam, the reflected light, and reinforcement fell. 
[Description of Notations] 

1 Transmitting-Side Detector 

2 Receiving-Side Detector 

3 Gain Controller 

6 Brightness Data Converter 

7 Multiplier Table 

8 Computing Element 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 



file://C:¥Documents and Settings¥yyoshimura¥My Documents¥JPOEn¥JP-A-H0... 10/13/2005 



(19) 0#B#ffJf (JP) 02) Jfgp f^f $ (B2) (lD^IFttlS^*^ 

^3^7 -92268 

(24) (44)£^B 7 ^(1995)10^9 8 



(5i)intci. 8 mmn jfto&m&n fi e^g«*®m 

F2 4F 13/15 A 
1/00 4 0 1 C 



fB9J©8U(£ 5 JO 



(21)fflB## 


♦JSB861 -65294 


(71)a®A 


QQQQQQQQQ 










(22)JtiKB 


BSSI61¥(1986)3^24B 




AR)ff^am]KE*a 2TS 5 # 5 ^ 






(72)&9Mf 




(65)&W## 


ftWB862-223557 




»n»a3KH5A^»rA^«ffli8o#fls m 


(43)&B8B 


BfffB62^ (1987) 103 1 B 










(72)5891* 










*sjRas6ai5A*»iA*«Bai8osfl5 « 














(72)»W# 










»^a*iPA^BTA^«ffll80#M J|C 














(74)fSBA 


#s± «s (ni«) 



















(54) [5S9i<z>£fr] ^(Pjft«{»ffl[Sj3EJgse 



l 

[ftfltM$C*iEfl] 



2 

(o) fflwymm 

WK«»J^H!B8eo-44735#4i«T?tB^3*irc>*. * 
Ktt^!fcUra©XT«:<,»*AtcflW*. aKA^AiQ. 



(2) 

3 

*>©-?&£„ 

(-) naj£*»ifc-r*fc*©#® 
{c.4c©3-^-wiiwK-r*»i,j(i2©aisaEie«* 

«ttS#*fc&©IMb^*aw TUf'*** 

©fctftSLttctta-riffe© 2 o©3-^--gp{c«^r i © 
affiaa«£Fi*!OTa3©aisi3ae«fc. a-?^2© io 
araaaa i an o xm a ©aianaaa** * mm s 
ifc*©asb#s«rsw. cnp,©ais]^jg^«©®«i 

i -3©igtt#a-c» i . a 2 ©afi£H3Hs©aa3 tt 
-si. 2o©aa#Rra3©aifija®fM&&*»i©a 

«tfg|©£ 1> o -cttKifc— ttswaifftoft *. 

m i Hia^iiaa^saiini^KBH. i2i«»i 

H©II-II' »rffi@. ^3@«aifiJ^Jg^a©SSC«r^ 
TJSSSt?*D. 5^aftagaMfa&ttrta<cKatt 
( l ) *RWtxfc«&K©:x- '^$#(2) 

KaayyA- o)*. a2za©4i2tcafflaE« <4 

a) (4b) (4c) (4d) ##©^»l^ffiP (5a) (5b) 
(5c) (5d) fcRWfcaaJBCTffl'**^ (6) t*»6 

«i«snr(,>a. 30 

(7) (3) *>6l7-7^;l/f- (8) 

*^-ursrtsa**-jK7T> (9) fC©AI?il*J-r& 
(io) «y^;u« (ii) te3S3*» (12) xm 
0-3»6hfc7 7>fll*-ji-. (13) UsXfrU 
(7) ©J*H«C»oTl3R3tofcWtt©K 
(14) li^-^7> (9) *Ht*J:9{cEK3ft;fc« 
tt©*B£»S. (15) Bar., h#<* (2) 
(16) ©^#?C (17) *»6^#2glB (18) rtJCjf 

(as) ^S»)BfflSt5fc*©S»)*JH>T 

40 

Tffi^*Jl- (6) ©1 o<D3-^-S5 (20a) 

K»C©3-:T-»4l*»-rS*l.a2©Bfa£a« 
(4a) (4b) &attStt&fcti>©IEW^|jt (21) jWRW 
6to-C*sO. X. TB'*** (6) ©Mft^±(C(4S-T 
-5>flfe©2o<D3-^-g|J (20b) (20c) Ccuai©aft 
(4a) tl3l«ILra3©aifiJSEa« (4c) *. H 

o»2©aiftecM« (4b) tmmuxm4<Dmfr%mm. 
(4b) *£«fta3-i*&ft:ti>©2a^& (22) (23) as 

(24a) (24b) (24c) (24d) ©a-^-gfl (20 50 



#£^7 - 9 2 2 6 8 

4 

a) (20b) (20c) (20d) &1j &&X. T^ft^ 

HXO^-ri^sHcc^-rcfc^ccigijj^© (21) 

& (22) (23) £*Ui*.aJ:5«:&->-Ct»*. fg«*© 

(21) mfrsi*?) Trni-m*iK.®&2tiz 

3mm (25) <t. c©i«mi«^oT^EP7?i^tc[ii 

l£-rSfi£ft* (26a) (26b) £, Cto6fiEtt$M:i80* 
f?>lt^6nfcf> (27a) (27b) Cto6tr> 
KSfl. (28a) (28b) a«S0^o-C3t* (29a) (29 

b) £ttM>ca3ai|-r-5T-A <30a) (30b) <t> C*l6 
T-A©ft4ig (31a) (31b) CC?L (32a) (32b) a*lfc£ 
0£oT*l:|W6UC»tt;S*.> Sl,f2©H^I1g 

(4a) (4b) KJWWfl©«W3*£*4*A (33a) (3 
3b) i^feflteRStoTl**. X. -*©JOtt*S (22) 

1 ©afa^HlSt (4a) ©ffeJSWJ©^* (34a) £, 
!£3©afr^S« (4c) ©-3$ffilJ©*«| (34c) C 

<z>ffN(c ft o < &©i&to 3 to/c 3 -f ;u * 7" 'J > ^ 

(35) <ta^6«)iS3tor*3 0. ffe77©a«i*s (23) & 
S82©aisjgs« (4b) ©ffe^fflij©*« (34b) i. a 
4©ar&]^isffi (4d) ©-am©** (34d) i. c© 

W34 (cM^ai £ o < to 3 titc a -( )1>Z ?' <) > ^ 

(36) i^^snti,^. 
a^sit^cj;!?. Ri&yyjb (3) t»h;X)vn 

(7) 4gT^-*7r> (9) rt(C!KA3tl/cS^ 
«(«-^r> (9) a^^ig^^ttW3to/t^. 

IKl^SM (14) *aaTS»fc?&B5l5»c&*PS*i. «B5 
B#tc»DM3toS. ^-l/T. ^X^Jn^Sto/cSfuW 
fflP (5a) (5b) (5c) (5d) a^64^rSl^*ffi3to 

zm, &&©£n<±T:£ftMg»>-r a armies (4a) 

(4b) (4c) (4d) X®&Tfaz*j>fo, XT^fi^ift 
tH^fraiiiiKiftK^to*. 

mL-cmw>^&. (21) ©^m (25) a*ffi3 0tc7^r£c 
EP73ipj^iiis3tos/cj?). eeeim (26a) o&b) «^ep 

^(6]^IsIS3to-5 D ^3 0«:^L/cttSSWT-A (30 
a) (30b) <D%%& Ola) (3lb) Wfflttfi^Wt 
m,^2©a^Mffi (4a) (4b) a^20CC^-Tcfc^ 
ta4*T[S]tiCitf-5 7cB#-C*<3 t C©B$, ^3,^4©a 

(4c) (4d) hmm^m (22) (23) tcj:*?. 

mi,^2©a[Sj^S« (4a) (4b) i|5l»3L/-CS4*T[^ 

^i/t, c©«ssa^i*m (25) a^gtf 

f> (27a) (27b) ^<r«|R©fitt (27*) (27bx) 

cc^»iu. Mtc^am (25) asgo* Hig-r -sif> (27 

a) (27b) a*£*£fti&<£>{ig (27a,) (27b,) fc^tt-r 
S. C©B#. T-A (30a) (30b) ©5feffi (31a) (31 

o. mi,m2<Dmm%.w.m (4a) (4b) i. cntisiw 

LX tSMUtcmiM 4 ©®^E« (4c) (4d) iBS 

-eur. c©tWft«»ft=Eii» (25) asgo- HK-r-si. 



(3) 



f> (27a) (27b) &$z*$m<D{tm (27*) (27b 3 ) > 
MK^ffi^ (25) #90* §gtSif> (27 

a) (27b) *&>in&<D7c<D(iLm.t<cm-o-cnvf8inm 
mA<om^ms. (4a) (4b) (4c) Ud) izm&rfa 

ft. ±BB-ie»WTttaM&#K (22) (23) 
)IX7V>? (35) (36) £fflt,>7c#. C<DR*50«:— 

C©<fc5tCSSIl ^^L»4©m(S]^S^ffi (4a) (4b) 

(4c) (4d) zmvzicm— ^ft-r^^^T®^"*^ 

(6) <D*T^*>b< W*4*T^ft< (JSStl) J:^ 

( h ) &m<mm 

mz&Tts-cMmz&zztwvzz. u&i>. 4-3©* 



#&¥7-92 2 6 8 

6 

|6J< <fc5tcta5£L/c©-C\ C©£*J@«]®©£fc>«5-C«: 

»6©^i^s{ciim (BSi^-^^is) %m 
*nf£©£:b or tissue «ts f?7 h®*E$±r#s. 

O^fc. 4&©®fi^M«t;n <!©*-#--«:,£ &fg«i 
£ fSJS 2 <!©»at*K £ TSift 3 tl 6 ©T*r - * 

§^mi3*ni£©SE@> m2mizm\m<Dii-ir mm 
0. ^3 0(*a^M^M©ssiJ*^-rigffi0-c*^>„ 

(4a) (4b) (4c) (4d) mft^SS. (5a) (5 

b) (5c) (5d) gMVkttin. (6) Tffi^** 

;l\ (20a) (20b) (20c) (21) - 

-fg«#gt (22) (23) ilBWMR. 



20d 




(5) W&W-l - 9 2 2 6 8 



7P> V^-iXDW,* 



(56)#^XS)5 Hia BS60- 82127 ( J P, U) 
UPa BS62 - 117463 ( J P, U) 
HW BS62- 76858 ( J P. U) 



#&¥7-92268 

[^tB] fglHf (1 999) 2^30 



!fo&¥7— 9 2 2 6 8 
[&§H]¥fiK7¥ ( 1 995) 1 0^90 

#lfc&$B7-2 3 0 7 
[tUBBS-st] #BSB86 1-65 2 94 
[^f^#-^] 2 13 5 12 5 

F24F 13/15 A 
V00 401 c 

1 HI5fflH22*T~fft6ffl§9f? riiJjg<*-y-£ 



-ffl l- 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 
ft IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
f$ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

}*( COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents mil not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



